Background: Social interaction between residents and staff is an important factor influencing sense of well-being. This study examined the relationship between staff-resident interactions and psychological well-being of persons with dementia. Methods: A total of 831 observations of 110 persons with dementia in 17 nursing homes and 6 assisted living facilities were included. Psychological well-being was measured by observed displays of positive and negative emotional expressions. Social interaction was determined by the type of social interaction (ie, verbal interaction, nonverbal interaction, and both verbal and nonverbal interactions) and the quality of interaction (ie, positive, negative, and neutral). Results: Verbal or both verbal and nonverbal interactions showed significant relationship with positive and negative emotional expressions. Positive interaction was significantly associated with more positive emotional expression, whereas negative interaction was not. Conclusion: Staffresident interactions are important to promote the psychological well-being of persons with dementia in residential care.
Introduction
Psychological well-being, which is described simply as "how good a person feels" is a subjective domain of quality of life (QOL) in late life. 1 Dementia-specific literature reports that decline in cognitive function is associated with diminished psychological well-being. 2, 3 A considerable amount of research supports a positive relationship between social engagement and psychological well-being of older adults in general. [4] [5] [6] Active social interaction may help maintain psychological well-being in older adults, by acting as a buffer in stressful circumstance. 7 However, additional studies using rigorous methods are needed to make sure if this relationship is significant among persons with dementia.
Conceptual Model for QOL
A hierarchical model of QOL posits psychological well-being as the central indicator of QOL for persons with dementia. 1 Further, the model views 3 domains play an important role influencing psychological well-being: personal factors related to dementia (eg, cognitive function), personal factors not related to dementia (eg, comorbidity, mobility), and the environment (eg, social environment) as a catalyst. 1 A salient dimension of the social environment is social engagement, considered to be the person's ability to take advantage of opportunities for social interaction. 8 Lack of social engagement is associated with cognitive and physical impairments in nursing home residents, in general. [9] [10] [11] Specifically, low social interaction is associated with negative health outcomes such as functional decline, 12 and higher depression and mortality rates. 13, 14 Among nursing home residents with dementia, the limitations on social engagement created by physical and cognitive impairment, as well as environmental obstacles, are associated with psychological distress and behavioral problems as well. 8 An international study suggested that nursing home residents with cognitive impairment were the least actively engaged group among nursing home residents.
Although nursing home residents with dementia are at higher risk of engaging in low social interaction and well-being, little attention has been given to the association between social interaction and psychological well-being in this group. Previous research showed that maintaining verbal and nonverbal communications among persons with dementia helps them to remain as socially and functionally independent. 15 There is evidence that increased frequency 16 and quality 16, 17 of staff-resident interactions may increase resident well-being. However, we lack an understanding of this relationship in persons with dementia. The purpose of this study was to examine the relationship between staff-resident interactions and psychological well-being of persons with dementia using observation of emotional expression, during daytime hours, to answer 2 specific questions:
1. How do observed displays of emotional expression change by the type of social interaction (ie, verbal, nonverbal, and both verbal and nonverbal) after controlling for personal factors? 2. How do observed displays of emotional expression change by the quality of social interaction (ie, positive, negative, and neutral) after controlling for personal factors?
Methods
The data for this secondary analysis were taken from a multisite descriptive study that evaluated background and proximal factors of the phenomenon of wandering. 18 The parent study used descriptive study design with repeated measures nested within subjects.
Sample
In the parent study, 185 persons with dementia were recruited from 17 nursing homes and 6 assisted living facilities in Michigan and Pennsylvania after obtaining the institutional review board approval from the university and each participating institution. A random cluster sampling was used in each facility. Detailed sampling method and inclusion criteria have been published elsewhere. 19 Briefly, inclusion criteria for the parent study consisted of age 65 years or older, English-speaking, Mini Mental State Examination (MMSE) score <24/30, Diagnostic and Statistical Manual of Mental Disorders-IV criteria for dementia met, adequate vision and hearing to support normal communication, and not wheelchair-bound. This present study only included data from those observations that were able to measure social interaction between nursing staff and residents (ie, observations contained a resident with one or more nursing staff). Thus, 110 participants with 831 observations were included.
Procedure
Following written consent from legal proxies, participants who met the inclusion criteria were randomly assigned to twelve 20-minute observation periods on 2 nonconsecutive days, according to preestablished randomization schedule. All observations proceeded once per hour between 8 AM and 8 PM and were videotaped. Together, scheduled observations covered all periods from 8 AM to 8 PM. After completing 16 hours of practice, trained research assistants coded videotapes of participants' emotional expressions and social interaction between participant and staff. An inter-and intra-rater agreement among coders was established at greater than 95% using training videotapes before the coding begun. Reliability was reassessed throughout the study by sampling 10% of the videotapes and retraining coders.
Measures
We selected measures from our parent study data that were conceptually congruent with the hierarchic model of QOL persons with dementia.
Psychological well-being. We used the Observable Displays of Affect Scale (ODAS) to code observed displays of emotional expression as an indicator of psychological well-being. The ODAS was designed to code videotaped emotional expressions in persons with cognitive impairment; it contains 34 behaviors including 6 subscales (facial displays, vocalizations, and body movement/posture by positive, and negative quality). 20 The specific description for each behavior was provided to coders. The higher number of ODAS scores indicates more emotional expression.
Social interaction. Social interaction between nursing staff and nursing home residents was determined by frequencies in the following behavior categories observed from videotapes: (1) verbal interaction (eg, conversation, greeting, and commanding), (2) nonverbal interaction (eg, touching, hugging, and smiling), and (3) verbal and nonverbal interactions (ie, verbal and nonverbal together). Additionally, the quality of social interaction (ie, positive, negative, and neutral) was coded. Convergent validity was assessed using correlation between positive social interaction and engagement subscale of the Ambiance Scale that we used to measure environmental engagement. 21 Correlation coefficient between the 2 variables showed a significant weak positive relationship (r ¼ .14, P < .001).
Personal factors. Cognitive function was included as a dementiarelated personal factor; the number of comorbidities and mobility were included as nondementia-related personal factors. Cognitive function was assessed by the MMSE, 22 and the number of comorbidities was assessed using the Cumulative Illness Rating Scale-Geriatric (CIRS-G). 23 Participants who were too impaired to complete the MMSE were assigned a score of À1 as had been done in the parent study. The MMSE scores were categorized as mild (17) (18) (19) (20) (21) (22) (23) , moderate (11) (12) (13) (14) (15) (16) , and severe or untestable (À1-10) to examine the severity of cognitive impairment. The CIRS-G is a comorbidity index based on physician or nurse practitioner ratings of presence and severity of chronic medical condition for 14 organ systems. Inter-rater reliability for CIRS-G total score was reported from .78 to .88, 23 and validity of the scale was established in a study of institutionalized elders by examining its associations with mortality, hospitalization, medication usage, and laboratory findings. 24 Mobility was dichotomized as independent or receiving assistance from another.
Time of day. Time of day recorded the time when an observation was made.
Analysis
Primary outcome measures (ie, positive and negative emotional expressions) had nonnormal distributions (skewed to the right). We took the Box-Cox transformation of the outcomes and used each of them as a sole-dependent variable in various analysis models. As the Box-Cox transformations were based on monotonic functions that preserved the orders in the original observations, we used model coefficients themselves to interpret the effect of covariates on increase or decrease in emotional expressions. The univariate mixed models were employed to allow for individual variations in emotional expressions that were repeatedly measured over time. First, we examined the effect of presence of social interaction by creating a binary variable (yes/no) representing the existence of any social interactions. Then the effect of different types of social interactions-verbal, nonverbal, both verbal and nonverbal-was further examined, and finally, the effect of quality of social interactions-positive, neutral, and negative-was assessed. We started from exploring marginal associations between social interactions (type and quality) and the outcomes without adjusting for potential confounders. Based on literature review, we controlled for MMSE score, comorbidity, mobility, and time of day in the adjusted models. In particular, we controlled for the time variable (ie, time of day) to reflect change over time in emotional expression.
Results Table 1 contains sample characteristics. Among 110 participants, 73% were females with an average age of 84 years. More than 55% of participants had severe cognitive impairment and were in a nursing home. Mean social interaction frequency was 2.56 per 20-minute time interval with nonmissing social interaction.
Associations between Presence of Social Interactions (Any vs None) and Emotional Expressions
The presence of social interactions was significantly associated with more positive emotional expression before and after controlling for potential confounders (MMSE, number of comorbidity, mobility, and time of day). Marginal (unadjusted) effect of presence of social interactions on positive emotional expression was 2.95 (P < .01) and adjusted effect was 2.90 (P < .01).
The effect of presence of social interactions on negative emotional expression was not significant at 0.05 level, before and after controlling for the confounders.
Associations Between Types of Social Interaction (Verbal, Nonverbal, and Both Verbal and Nonverbal) and Emotional Expressions
We found that verbal interaction was highly associated with increase in positive emotional expression after controlling for the confounders (P < .01). Although nonverbal interaction alone did not show significant relationship with positive emotional expression, together with verbal interaction, it was shown to be beneficial to increase positive emotional expression (P < .01). Magnitude of the effect of the verbal þ nonverbal interaction was greater than that of the verbal interaction only (0.75 vs 0.54). Except time of day, none of confounders were associated with positive emotional expressions ( Table 2) .
We observed similar associations between social interactions and negative emotional expression. Although verbal interaction alone was only marginally associated with negative emotional expression (P ¼ 0.06), verbal and nonverbal interactions were still highly associated with increase in negative emotional expression (P ¼ .01; Table 2 ). The higher MMSE scores were significantly associated with less negative emotional expression (P ¼ .02).
Associations between Quality of Social Interaction and Emotional Expressions
We further investigated the effect of quality of social interactions on each emotional expression (Table 3 ). Our analyses identified that positive and neutral interactions were significantly associated with increase in positive emotional expression whereas negative interaction was not, adjusting for confounders. Among confounders, only time of day was associated with positive emotional expression implying that the outcome might change over time. Neutral and negative interactions were shown to have significant impact on increase in negative emotional expression, whereas no significant relationship with positive interaction was found. Higher MMSE score was also associated with lower negative emotional expression.
Discussion
This study provides empirical support for the hierarchic model of QOL specifically in dementia. Previous studies reported social interaction was more effective than nonsocial interaction for positive affect such as pleasure as well as social objects (eg, a real dog, a life-like baby doll, and a respite video) were positively associated with longer engagement. 26, 27 However, to the best of our knowledge, this is the first study that illustrates the contribution of caregiving-related, social interaction type, and quality to the psychological well-being in nursing home or assisted living facility residents with dementia based on repeated observations. Findings suggest the importance of staff education and performance evaluations that include the ability to interact in a therapeutic manner with persons with dementia.
Dementia experts have long encouraged caregivers to utilize nonverbal communication to supplement verbal communication. 25 Our findings provide evidence that this strategy is more influential than 1 type of communication alone, in supporting a positive social milieu in residents with varying levels of cognitive impairment and comorbidity. Conversely, the findings that suggest combined nonverbal and verbal communication elicited negative emotional expressions underscore the need to educate caregivers of the significant impact of their words and accompanying gestures, body language, and physical cues upon the emotional well-being of the person with dementia.
Nursing home residents have identified the quality of their relationship with staff as an important determinant of quality. 28 Accordingly, the findings that indicate positive interactions are associated with positive emotional well-being in residents demonstrate the need to evaluate the quality of staff-resident interactions as a salient measure of quality in the nursing home setting. Residents with higher degrees of cognitive impairment demonstrated more negative emotional expression. This may be attributed to limitations in staff ability to communicate with residents with more impaired cognition and suggest the need to evaluate staff interactions with residents across the continuum of cognitive ability.
Social interaction appears to be an important process measure to be included in quality improvement programs and should ideally be measured across the various care interactions in the nursing home setting. Such efforts are aligned with the principles of person-centered care that emphasize the dignity, compassion, and respect of the resident. 
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Limitations
This secondary analysis was limited by issues of measurement and data collection. In this study, the coding scheme was not explicit, and the duration of social interaction was not measured. We also did not consider the contribution of additional sources of interaction (with residents, families, and others), as well as the potential confounding influence of the nursing home environment and other resident characteristics upon psychological well-being, important considerations for future research. We only included residents who had adequate vision and hearing for normal communication but sensory impairment including hearing loss may contribute to lower degree of social interaction. The influence of positive interaction over time, and the influence of resident symptoms such as pain and fatigue, and attention level in persons with dementia upon resident well-being warrant future investigation.
Conclusion
Despite limitations, the study offers important evidence that staff interaction with residents plays an important role in promoting the psychological well-being of persons with dementia. Findings underscore the need to attend not only to the quantity of nursing home staff but also to their ability to effectively interact with residents with dementia, as well as the organizational support to promote positive interactions. Future research that focuses on the development of an instrument that measures the nature and quantity of staff-resident interactions is also warranted to promote the uptake and sustainability of interventions that promote a dementia-friendly social environment.
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